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H13 Die Softening in Service

Softening is what starts a thermal fatigue crack, because a softened surface can no longer carry the thermal stress. The table below gives
the temperature, the hardness and the cracking for four melt contact times, together with the re-heat treatment that restores the
resistance.

Reference only. This is a reference summary of a published study and it is not a specification of ours. The values are reproduced from the
source, which tested one grade, one specimen shape and one set of casting conditions. What a particular die reaches depends on the die
design, the alloy, the cycle and the cooling circuit. Final design is confirmed on the job.

Softening is what starts the crack
The hardness ahead of the crack tracks the temperature

Item 5 sec 7 sec 9 sec 12 sec
Maximum temperature 926 991 1087 1147
at the corner, F

Hardness at the corner, 36.9 33.8 24.5 24.3
0.01in in, HRC

Hardness ahead of the 36.9 33.8 31.6 29.2
average maximum

crack, HRC

Total crack area, x 10° 1.97 5.9 108.56 167.72

pm?, after 15,000 cycles

The temperature, the hardness and the cracking for four immersion times, all in one premium grade H13 specimen series at 15,000 cycles. Hardness ahead of the
crack is measured at a distance from the corner equal to the average maximum crack length.

Bringing the hardness back before the cracks start
Softening that runs ahead of the tempering curve
What this means on the job
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